The purpose of this study was to establish the reference value of normal thickness of thyroid isthmus among clinically euthyroid Nepalese individuals using Ultrasonography and correlate this with thyroid volume, sex, individual's built and geographic location.
INTRODUCTION
Thyroid is a suitable organ for the investigation with ultrasonography due to its superficial location in body. More over this modality is the sole modality that must be preferred in diffuse thyroid diseases. 1 The size and shape of the gland varies widely in normal individuals. Normally in tall individuals, the lobes have an elongated shape where as in shorter individuals they are oval. As a result, the normal dimensions of the gland have wide variability. 2 The volume of the thyroid gland is an essential and one of the most important parameters evaluated in every ultrasound examination. It is useful in the diagnostic process and monitoring of thyroid diseases, especially the diffuse ones. 3, 4 The isthmus is a part of the thyroid gland not included in the sonographic assessment of the total thyroid volume. However, the isthmus consists of the same tissue as both lobes. For that reason, it should be visualized in each ultrasound examination of the thyroid gland and its thickness should be monitored. 5 Ultrasound evaluation of the isthmus seems to be very useful in the diagnostic process and monitoring of thyroid diseases, especially the diffuse ones.
Many studies are published for the reference of normal thyroid volume. 3, 4, 6, 7, 8, 9 We have also published reference values of thyroid volume in clinically euthyroid Nepalese population. 6 However, there are only few literatures published for the precise reference values of isthmus thickness and none of the literatures are from our region. This hinders an appropriate interpretation of the thyroid examination. Therefore, it is important to establish reference values for thyroid isthmus thickness for different demographic factors. So, we ultrsonographically studied the thyroid isthmus thickness in clinically euthyroid Nepalese population to establish the normal reference values and correlate this with sex, individual's built and geographic region.
METHODS
This was a prospective cross sectional study involving 485 individuals without any known thyroid disease or symptoms related to thyroid disease. The study was conducted in the Department of Radiology and Imaging, Tribhuvan University Teaching Hospital (TUTH) from September 2007 to August 2008. Patient who came for ultrasonography examination, for various reasons other than thyroid problems, were included in the study after obtaining informed consent. Detail information was recorded in the pre designed data collection sheet. Information included were particulars of the patients, history regarding thyroid symptoms, demographic location of the individual. Demographic location was assigned as per the division of country into Himalayan region, hilly region and Terai region. Patients' height in meters and weight in kilograms were recorded.
Body mass index (BMI) of the patient was obtained by using the formula: BMI= weight in Kg/ (height in m)² Body surface area (BSA) was obtained by using Mosteller formula: BSA (m 2 ) = (height in cm x weight in kg)/3600
All the individuals were examined in the supine position with the neck hyperextended. Using a linear 7.5 MHz probe in SONOACE 8000 LIVE machine. The thyroid isthmus was measured in transverse scans. Thickness was measured antero-posteriorly in its thickest part. The volume of each thyroid lobe was calculated using the formula for a prolate ellipsoid, Thyroid volume = length x breadth x depth x ð/6.
Total thyroid volume was obtained by adding the volume of both the lobes. Volume of isthmus was not included in the total thyroid volume. Mean isthmus thickness was calculated for total sample and separately for different sex. Pierson correlation was used to see the relation of various demographic parameters with isthmus thickness. Independent t-test was used to calculate the significance between sex groups and different demographic groups.
RESULTS
The isthmus thickness was estimated in 485 individuals. Mean age was 34.06 years (range 1-83years). Out of 485 individuals, 221 individuals (45.57%) were males and 264 individuals (54.43%) were females. Among all 16 individuals (3.30%) were from Himalayan region, 354 individuals (72.99%) were from hilly region and 115 individuals (23.71%) were from Terai. Mean thickness of isthmus was calculated for total sample and separately for male and females (Table 1) . Mean thickness of isthmus was 3.097 ± 1.009 mm (range 1.0 to 6.8 mm). Mean thickness of isthmus was correlated with various demographic factors ( Table 2) . Isthmus thickness was significantly correlated with total thyroid volume. Significant positive correlation was also obtained with height, weight, body surface area and body mass index of the individuals. Isthmus thickness was not significantly different in different geological locations and different sex. Isthmus thickness was best correlated with total thyroid volume (r = 0.373, p <0.001).
DISCUSSION
We calculated the reference value for thyroid isthmus thickness in 485 clinically euthyroid individuals. We found mean thickness of thyroid isthmus as 3.114 ± 0.9513 mm for male, 3.083 ± 1.056 mm for female and 3.097 ± 1.009 mm (range 1.0 to 6.8 mm) for total population. Our values are similar to that obtained by other authors. 5, 6 In a study done by Seker et al 10 in 251 healthy volunteers in Turkey, mean isthmus thickness was 3.23±1 mm (men; 3.42±1.14, women; 3.10±1.05).
Kosiak et al 5 studied thyroid isthmus thickness in 402 healthy children between 7 to 12 years of age from Poland. They proposed upper cut off value for normal isthmus thickness as 2.6 mm for male and 2.7 mm for female aged between 7-9 years, 3.3 mm for male and 3.5 mm for female aged between 10-12 years.
In a study done by Sultana et al 11 In the present study, isthmus thickness was significantly correlated with various body parameters including height, weight, body surface area and body mass index. Highest correlation was obtained with thyroid volume. This signifies that measurement of thyroid isthmus can roughly guide the thyroid volume, the most commonly used parameter for the assessment of thyroid size in diffuse thyroid disease. Similar correlations were also obtained in Seker et al 10 study. In the present study, there was no significant sex difference in isthmus thickness. However, Seker et al 10 found significant difference in isthmus thickness in two different sex, higher values were obtained for males (p = 0.021). We did not find any significant difference in isthmus thickness in various demographic locations of the individual. 
CONCLUSION
We ultrasonographically measured the isthmus thickness in clinically euthyroid individuals. As isthmus thickness correlated well with total thyroid volume, it can roughly guide the thyroid volume and help assessment of thyroid size in diffuse thyroid disease.
